Atrial distension, haemodilution, and acute control of renin release during water immersion in humans.
We tested the hypothesis that atrial distension (stimulation of cardiopulmonary baroreceptors) is not the single pivotal stimulus for the acute suppression of renin release during water immersion in humans and that immersion-induced haemodilution constitutes an important additional stimulus. In nine healthy male subjects, identical increases in atrial distension were induced by two immersion procedures (of 30 min each); one without (WI) and one with attenuation (WI + cuff) of the concomitant haemodilution (estimated from changes in plasma protein concentration) by inflating thigh cuffs during immersion. During WI, central venous pressure (CVP) and left atrial diameter (LAD) increased (P < 0.05) by 5.5 +/- 0.4 mmHg and 4.6 +/- 0.5 mm, respectively, and plasma protein concentration and plasma renin activity (PRA) progressively decreased (P < 0.05) by 4.8 +/- 0.5 g L(-1) and 1.6 +/- 0.2 ng mL(-1) h(-1) (to 49 +/- 4% of baseline values), respectively. The WI + cuff caused similar atrial distension as WI (CVP and LAD increased by 6.9 +/- 0.5 mmHg and 5.5 +/- 0.5 mm, respectively), attenuated haemodilution (plasma protein concentration decreased by 1.9 +/- 0.4 g L(-1), P < 0.05 vs. WI), and markedly inhibited suppression of PRA, which decreased by 0.4 +/- 0.1 ng mL(-1) h(-1) (to 87 +/- 4% of baseline values, P < 0.05 vs. WI). Differences in renin release could not be accounted for by differences in mean arterial pressure. In conclusion, baroreceptor stimulation induced by atrial distension is not the single pivotal stimulus for the acute suppression of renin release in response to intravascular volume expansion by water immersion in humans. Haemodilution constitutes a significant and conceivably the principal stimulus for the acute immersion-induced suppression of renin-angiotensin system activity.